called attention to a distinctive abnormality of eye movement which he descriptively termed 'ocular bobbing'. Later he expanded his clinical observations and included atypical cases (Fisher, 1964) . Three additional reports have appeared subsequently (Daroff and Waldman, 1965; Hameroff, Garcia-Mullin, and Eckholdt, 1969; Nelson and Johnston, 1970) . Our clinical observations of this ocular sign, like Fisher's (1964) , have confirmed several related forms of bobbing, examples of which are described according to the following classification:
A. 'TYPICAL' BOBBING This form consists of abrupt, spontaneous, usually conjugate, downward jerks of both eyes followed by a slow return to the mid position. The eyes may remain in the eccentric (downward) position as long as 10 seconds before they again drift upward. The On the eighth hospital day the patient died. Necropsy examination of the brain showed extensive haemorrhagic infarction of the right cerebellar hemisphere associated with diffuse oedema. Section of the brain-stem revealed no gross or microscopic evidence of haemorrhage or softening. 771 CASE 2 A 44 year old woman was admitted to the hospital in coma. During the previous week she had complained of constant headache and perioral paraesthesias. On admission, she was decerebrate and displayed typical ocular bobbing. Ice water caloric stimulation produced no lateral ocular deviation, but did produce definite increase in the amplitude of the bobbing. By the second day the patient began responding to simple commands by nodding of her head or movement of a limb. She occasionally spoke a few words but was unable to move her eyes to either side on command, and voluntary upward gaze was limited to only 10°. Downward gaze was preserved. Ocular bobbing persisted and on the fourth hospital day she lapsed again into coma and died seven hours later. Necropsy examination of the brain revealed a ruptured aneurysm of the basilar artery with massive intrapontine haemorrhage. The midbrain and medulla were not involved.
These two cases depict the typical syndrome of ocular bobbing but only the second showed the commonly associated structural lesion of the pons. Three additional cases of 'typical' bobbing are summarized in the Table ( cases 3 to 5).
MONOCULAR BOBBING CASE 6 A 24 year old woman was admitted to the hospital in deep coma. The blood pressure was 240/140 mm Hg and the pulse rate 75 per minute. She had Cheyne-Stokes respiration and was decerebrate. The left pupil was dilated and non-reactive. There were no spontaneous or reflex horizontal eye movements. The right eye repeatedly bobbed downward, then slowly retumed to the mid position. The left eye remained motionless. There was no sign of intorsion of the left globe during downward jerks of the fellow eye.
The cerebrospinal fluid was grossly bloody and the pressure increased. On the eighth hospital day the patient died. Neuropathological examination showed multiple small haemorrhages in the cerebral cortex and a massive intrapontine haemorrhage involving the basis pontis and the tegmentum bilaterally.
Clinically there was evidence of a third, and presumptive evidence of a fourth, nerve palsy on the left. This modified the typical picture of bobbing, producing 'monocular', or paretic, bobbing. fFisher's (1964) cases 5 and 6 did not have spontaneous babbing and are not included.
beating nystagmus (Cogan, 1968) , and ocular myoclonus (Daroff and Waldman, 1965 (Solomon and Chutorian, 1968) . The spectrum of ocular bobbing described in this report illustrates the phenomenological variability of the sign, the differing clinical settings in which it is encountered, and the diversity of diseases with which it may be associated. A comatose state is the rule but five of the nineteen reported 'typical' cases were awake while bobbing. Previous reports of this ocular sign have stressed the ominous prognosis and preterminal condition of the patient. Our experience is basically confirmatory. Three of our patients survived but two with significant fixed neurological deficits. The third (case 5) resumed his previous clinical status after a shunting procedure relieved obstructive hydrocephalus.
Although the usual neuropathological substrate of 'typical' ocular bobbing is an extensive intrapontine haemorrhage, infarction or tumour, two patients within the total series had pontine compression from a cerebellar haematoma. Predictably, 'atypical' ocular bobbing-so defined because of horizontal eye movement preservation-does not result from intrinsic pontine lesions. Cerebellar haemorrhage, obstructive hydrocephalus, and metabolic encephalopathy have been causal in this 'atypical' variety.
With (Daroff and Hoyt, 1970) ; in patients with medial thalamic apoplexy (Fisher, 1967) ; or transiently in otherwise healthy neonates (Walsh and Hoyt, 1969) . Spastic downward vertical deviation also occurs in young children with intermittent hydrocephalus from posterior third ventricle tumours; in most instances an associated paresis of upward gaze is present. Downward rather than horizontal eye movements may be evoked by vestibular stimulation in rare instances (Fisher, 1964) . The relation of these various types of downward gaze spasms and movements to ocular bobbing may be significant but is undetermined at present. The whole issue of the pathophysiology of ocular bobbing is obscure. Fisher (1964) postulated that it represents normal roving movements of the eyes in patients who have lost all ability to generate lateral eye movements. Daroff and Waldman (1965) questioned the applicability of 'normal roving' movements and suggested instead that the sign was generated within the medulla and was triggered by either cortical discharges, vestibular influences, or both. This conceptualization was based partly on experimental evidence (Spiegel, 1933 ) that unilateral cortical stimulation preferentially evoked eye movements in the vertical plane only after bilateral vestibular injury. Recently, there was confirmation of this observation in laboratory animals after removal of the vestibular nuclear complex (Manni and Giretti, 1969) . We know of no additional experimental data that supports or refutes the proffered speculations concerning the mechanism of ocular bobbing.
